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EFFECTS OF HIGH-LIFT AND STALL-CONTROL DEVICES, FUSELAGE,
AND HORTZONTAL TATL ON A WING SWEPT BACK L2° AT THE
LEATING EDGE AND HAVING SYMMETRICAL
CIRCULAR-ARC ATRFOIL SECTIONS AT
A REYNOLDS NUMBER
OF 6.9 x 10°

By Robert L. Woods and Stanley H. Spooner
SUMMARY

The low-speed characteristics of a wing swept back 420 at the leading
edge and having various high-1ift and stall-control devices and fuselage
and horizontel tall vertlcal positions have been investigated. The wing
hed an aspect ratio of 3.9%, a taper ratio of 0.625, and symmetrical
clrcular-arc alrfoll sectlons. The high-11ft and stall-control devices
included drooped-nose flaps, extensible round-nose leadling-edge flaps,
trailing-edge split flaps, and upper-surface fenced. The tests wers

made at a Reynolds number of 6.9 X 10% end a Mach number of 0.15.

The maximum 1ift of the wing was not critically dependent upon elther
the span or deflection of the drooped-nose flaps withln the flap span
range of 0.60 to-0.75 semispan and the deflection range of 20° to L0O©.
The plitching-moment characteristics, however, varied with change In span
or deflection. The maximum 1ift end pltching-moment characteristics with
the extensible leeding-edge flaps varled considerably with a change in
flap span from 0.55 to 0.70 semispan. For the confliguratlions with
drooped-nose flaps or extensible leading-edge flaps, the addition of
split flaps resulted 1n increments in meximum 1ift coefficient up
to 0.19 eand 0.3L4, respectively. The use of the leading-edge devices
in conjunction with half-span split flaps resulted in consldereble
increases in the maximum 1lift coefficlent, but the extensible leading-
odge flaps produced more desirable pitching-moment characteristics than
did the drooped-nose flaps. Stall-control fences generally had a
stabilizing influence on the plitching-moment characteristics 1n the
moderate to high 1ift range. The addition of a fuselage in the high-
wing or midwing positions provided increases in the meximm 1ift
coefficient up to 0.2 for most conflgurations but was often detrimental-
to the pltching-moment characteristics.
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The configuration with C.55 semlspan extensible leading-edge flaps,
split flaps, and high-wing position provided & maximum 1ift coefflcient
of 1.52 and stable pliching-moment characteristics. These results are
comparable to the 1lift and moment characteristics obtalned for a wing
with similar plan form and configuration but incorporating NACA 6#1-112
‘glrfoill sections.

The statlc longitudlnal stebility provided by ‘the horizontal tail
was the greatest for high taill positions at low angles of abttack and for
low tail positions at high angles of attack.

INTRODUCTION

The use of sweptback wings Incorporating alrfoll sections with
sharp leading edges has resulted In a need for hlgh-1lift and stall-
control devices in order to improve the take-off and landing charac-
terlstics. Several combinations of leading-edge and tralling-edge
high-1ift devices have been proposed and somes have appeared promising
on the basla of data reported in references 1 and 2. A more extensive
investigation to evaluate the effectiveness of drooped-nose flaps and
extensible leading-edge flaps on a wing swept back 42° at the leading
edge and having thin symmetrical clrcular-arc airfolil secticons has.
been made in the Langley 19-foot pressure tumnel. Also included are
deta showing effects of wing-fuselage interference which were shown
in references 2 and 3 to be of .great importence for wings wlth leading-
edge devices, and an investigation to determine the effect of the
vertical location of a horizontal tail on the aerodynamic characteristics
of the complete model. In addltion to the leadlng-edge devices, the
effocts of tralling-edge eplit flaps and stall-control fences wers also
invesgigated The wing had asn aspect—retio of 3.94-and a teper ratlo
of 0.625. C ' '

COEFFICIENTS AND SYMBOLS

The data are referred to a set of exes coinciding wilth the wind
axes and originating in the plane of symmetry at the quarter-chord
point of the mean aserodynamic chord. All wing coefficients are based
upon. the dimenslons of .the basic wing.

Cr, 11f+ coefficient [LEit
_ 5
Clpax maximum rift-coefficient

cp drag coefficlent (D—ggﬁ)
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Cn pitching-moment coefficient Pltching momsnt)

aSe
4 free-stream dynamlc pressure, pounds per squdre foot
5 wing area, square feet

c wing mean aerodynamic chord measured parellel to the plane
b/2 .
of symmetry, 2.942 feet -g- c2dy
0
c local chord measured parallel to the plane of symmetry
b/2 . . semlspan of wing, normsl to the plane of symmetry
¥ spanwise coordinate, normal to plane of symmetry
o angle of attack of wing chord line, degrees
5, deflection of drooped-nose flap, degrees
dac . . _ _ :
EEE rate of change of pltching-moment ccocefflcient with 1ift
L coefficient
€ effective downwash angle, degrees
. incidence of horizontal taill with respect to wing chord,
degress
qt/q ratio of effective dynamlc pressure at the tail to free-
stream dynamic pressure
%% rate of change of effective downwash angle with angle of attack
dac
EEE rate of change of pitching-moment coefficient with tail

% incidencse -
MODEL

The principle dimensions of the model are shown in figures 1 and 2.
Photographs of the model mounted for testing In the Langley 19-foot pressure
tunnel are.shown as figure 2. The wing, which was of solid steel construc-
tion, hed symmetrical circular-arc eirfoll sections, an aspect ratio of 3.9k,
end a ratlo of tip chord to root chord of 0.625. A straight line connecting

the leading edge of the root and theoretical tip chords was swept back 42.05°.
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The alrfoll asectlons, teken normal to the line of maximum thickness, had -

a maximum- thickness of 10 percent of the chord at the root and 6.4 percent

of the chord at the tip. Parallel to the plane of symmetry the maximum .
thickness was 7.9 percent of the chord at the root and 5.2 percent of the

chord at the tip.

The drooped~nose flaps were hinged on the lower surface and had a
chord of approximately 18.4 percent of the wing chord measured parallel
to the plane of symmetry. Two spans were tested: one covering the
outboard 60 percent of the wing semispan, and the other, the outboard
75 percent. They were constructed so as to provide deflections of 0°,
20°, 309, and LO°.

The round nose, extensible leading-edge flaps were of constant chord
and deflection and were tested with spans of 55 percent and 7O percent

of the wing semispan. These flaps extended from the 0,9752 station to

the O-h25g and 0-275% stations, respectively, as shown in figure 2. A
nose redius was obtalned by welding a %—inch steel tube to the steel flaps

and then feiring to glve a smooth contour.

The tralling-edge split flaps used were of 20 percent chord and .
covered the inboard 50 percent semispan. They were deflected 60° from
the lower surface of the wing in a plane normal to the f£lap hinge line.
For all wing-fuselage'tests, the inboard portion of each flap, covering
12.4 percent of the wing semispan, was removed.

The stall-control f'ences, mounted parallel to the plane of symmetry
and with a constant -height of 60 percent of the maximum thickness of the
root chord (fig. 2) were installed on the wing upper surface for soms
of the testas. They extended from the wing leading edge to the trailing
edge for all configurations except those involving the drooped-nose flaps,
in which case they extended from the flap hinge line to the wing tralling

edge. In tests with the 0.702 leading-edge flaps and the 0.752 drooped-

nose flaps, the fences were mounted at a distance of 30 percent of the
wing semispan outboard from the plene of symmetry. For all other tests
in which fences were used, they wore mounted 45 percent of the wing
gemispan outboard of the plane of symmetry.

The fuselage was of circular cross section with a maximum dlameter
of 40 percent of the root chord and had a fineness ratio of 10.2. The
section of the fuselage intersected by the wing was of constant dlameter
and had removable blocks to permit attachment to the wing at three
verticael positions. The fuselage was constructed of laminated mahogany, '
lacquered, and sanded smooth.
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The horizontal tall had the same plan form as the wing and an area
of 0.16 that of the wing. The alrfoil sections of the tall, paraliel to
the plane of symmetry, were NACA 00l2-6h sections. The tall length,
measured between the quarter-chord polnts of the wing and tall mean
aerodynamic chords and parallel to the plane of aymmetry, was approxi-
mately twlce the wing mean aerodynamic chord. The four vertical
positliens of the horizontal tail are shown in figure 1 and are glven in
percent of wing semispan above the wing chord plane extended. The taill
Incidence was measured with respect to the wing chord plane and was
varied by rotating the tail about a line normal to the plane of symmstry
end through the quarter-chord point of 1ts mean asrodynamlic chord.

TESTS

The tests were conducted in the Langley 19-foot pressure tunnel
with the air compressed to approximately 33 pounds per square %ch
absolute. All tests were made at a Reynolds number of 6.9 x 109,
based on the wing mean asrodynamlc chord, and a Mach number of 0.15. -
The 1ift, drag, and pltching moment were measured by a simultaneously
recording balance system through an angle-of-attack range from near
zero lift to beyond maximum lift. Stall characteristics were studled
by observation of the behavior of wool tufts attached to the upper
gsurface of the wing.

REDUCTION OF DATA

All data have been reduced to stendard nondimensional coefficlents
and have been corrected for support tare and Interference effects and for
alir stream misallnement. The Jet-~-boundary corrsctions to the angle of
attack and drag coefficlent were calculated from reference 4 and were as
followas: : .

Af!, = 1. ODCL
ACp = 0.0152C;2

The correctlon to the plitching-moment coefficieant for configurations
without a horizontal taill wes

ACp = 0.0041CT
and for conflgurations with a horizontel tail was
ACm = 0.0102C7,

Al corrections were added to the data.
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The downwesh angles were computed from the pitching-moment coefficlents
of the model with and without the horilzontal tail. The dynamlc-pressure

d
ratlo qt/q was determined from the ratlo of tall effectlveness Eg% at
a given angle of attack to the effectiveness at zero 1lift.

RESULTS AND DISCUSSION

The 1lift, drag, and pltching-moment characteristlcs of the wing
equipped with various high-11ft and stall-control devices are presented
in figures 4 to 10. The characteristics of the various wing-fuselage
combinations are predented in figures 11 to 14%. A summary of some of
the Important characteristics of the wing for varlous configurations is
given in tables I and IT. The stall progressions are shown in figures 15
to 17. To assist in interpreting the lift=drag variations in terms of
power-off gliding characteristics, contours of constant gliding speed
and constant vertical (sinking) speed are superimposed on the lift-drag
polars of several conflgurations and are presented in figure 18. The.
longitudinal sitabllity characteristics of the model equipped with the
horizontel tall are shown in flgures 19 to 23.

Although some of the data presented herein have been reported in
roference 2, they are included for the sake of completeness.

Characteristics of Basic Wing

The plain wing and the wing with the split flaps exhlbited poor
1ift, drag, and pltching-moment characteristics. Both configuratlions
wore found to have nonlinear varlations of 1ift and pitching moment
with angle of attack and rapld Increases 1in drag at moderate 1ift
coefficients (fig. 4). The values of maximum 1ift coefficlient were
approximately O.84k and 0.95 for the plain wing and for the wing with
the split flaps, respectively. The pitchlng-moment curve for both
configurations becams sharply posltive as the stall began on the outer
portions of the wing and then broke in a negatlive direction as the stall
progressed inwerd toward the root section (fig. 15(a)}).

The effect of upper-surface stall-control fences was qulte
Pronounced. By delaying the onset of—the tip stall, the fences extended
the 1i1ft curve in a manner such as to lncrease Cp slightly and to

considerably reduce the angle of attack for Cf (fig. 4). The
positive bresks in the.pitching—mdment curves were deleyed until CLmax

was reached (fig. 4). A more complete investigation of—stall-control
fences reported in reference 1 showed that equally good results could
be obtained with a much smaller fence, provided it was located at the
wing leading edge. ‘ .
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Leading-Elge Flap Investigation

Drooped-nose flaps.- A considerable increasse In CLmax of the basic

wing was obtained by the deflection of the drooped-nose flaps, although
ac
large variations in Eﬁg were evident throughout the 1ift range. With
L

the O. SOh drooped-nose fleps and the split flaps, meximm 1ift coefficients
of 1. 26 l 28, and 1.29 were cbtained with drooped-nose flap deflections

of 20°, 30° and 40°, respectively (fig. 5). Thus, the amount of deflectlon
within this range appeared to have little effect on the maximum 1ift. In
the case of the 0. 75— drooped-nose-flap configuration (fig. 6) Cr was
substantially the same as that for the 0. 60- configuration at deflections

of 30° end 40° and slightly less at a deflecticn of 20°. In a previous -
investigation (reference 5) of a 45° sweptback wing with similar sirfoil
sections, however, it wes found that the values of Cy decreased

rapidly as the. span of the drooped-nose flap was reduced below O. 50—-
As can be seen in figures 4 to 7, the increment in Cp due to the

split flaps (about 0.10) was the same with the 0. 602 drooped-nose flaps
as with the plain wing, whereas with the O. 755 drpoped-nose flaps the
increment was somewhat larger (0.17). Above a lift coefficlent of

about 0.5, the drag coefficients of the wing with the O. 75— droopedrnose
flaps were appreclably smaller then those of the wing with the O. 60-
drooped-nose flaps for configurations both with and without split flaps.

The pitchling-moment characteristics of the configuratlions employing
the drooped-nose flaps were generally unfavorable, wlth large variations

in occurring thrpughout the 1ift range. The typicel stall

e
dCy, >
progressions presented in figure 15 explain these large varlations,

particularly at the angles of attack at which alr flow separation occurs.

For the configuration of split flaps and 0.60% drooped-nose flaps

deflected 30° (fig. 5), = stable break in the pitching-moment curve
occurred ebove a 1lift coefficient of about 0.75Ct « The stall
progressions show that the stalled area began Just behind the inboard
end of the drooped-nose flaps and progressed inwerd more rapldly than
1t progressed outward, thus ceusing a large negative slope in the
moment curve. At Cg the stalled aresa expsnded rapidly inboard

to envelope the entire root section and cause the pltching-moment curve
to break in a negative dlrection. For the configurations with

b
the 0.755 drooped-nose flaps, both with and without split flaps, a large

unsteble pitching—moment break at Ci... was cobbained for all flap-
deflections investigated.
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These results indicate that for a 420 sweptback wing the 0.753
drooped-noge flaps appear to offer some increases in L/D ratlos in the

higher 1lift range but no advantages over the 0.603 flaps in the maximm
1lift attainable and are inferior from stabllity consliderations.

The maln function of- the upper-surface fences was to reduce the

4Cm
lerge varlations in Eﬁ_ in the renge up to Cj, by alleviating the

spanwlse flow towards the tips which contributed to early tip stalling
(fig. 8).

Extensible leading-edge flaps-- The vealue of CLmax obtained for
the wing equipped with the O. 70— extensible leading-edge flaps but with-
out the spllit flaps was reported in reference 2 to be 1.18, which was
somewhat greater than. that shown hersein for the O. 75— drooped-nose flaps.
The eddition of the gplit flaps to the wing with the O. 70— extenslble
leading-edge flaps, however, resulted in a chax of 1. 52 (fig. 9), an
increment of 0.34 as compared with an increment of only 0.17 cobtained by
adding the split flaps to the wing with the O. 75— drooped-nose flaps.
The meximum 1lift coefficlent obtailned using the O 55— extensible leading-
edge flaps in conJunction with the split flaps was 1.35, which is slightly
greater than that obtained with the 0-60% drooped-nose flaps. These values

are comparable to those obtained in a previous investigation of a wing
with gimilar plen form and leading-edge flep conflguration but incorpo-
rating NACA 64,-112 airfoil sections (reference 3).

The piltching-moment characterlstice in the range up to the stall
were generally more favorable than those of the drooped-nose-flap

configurationas. With the O.TOE extensible leading-edge flaps and split
flaps, the pitching-mnment'curve broke in a slightly positive direction
at maximum 1ift, whereas with the O. 55— extensible leading-edge flaps

Coy
and split flaps dCL became negative conslderably below Cy and
et Cr .. large negative moments were obtained. For this 420 swepﬁback
wing, a span of gbout O. 65— for the extensible leading—edge flaps

probably would supply favorable plitching-moment—characteristics without
a large sacrifice in Cj .
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The effect of the stall-control fences wab similar to that on the
drooped-nose-flap configuration. The fences provided more stable moment
cheracteristics in the moderate to high-lift range, although for the
wing with the short-span extenslible leading-edge flap this effect was

small. For the 0.702 extensible flap configuration, however, the slightly

posltive bresk of the moment curve at Cp was reverged and became
slightly negative.

The glide characteristics of the model with several flap configurations

and with an assumed wing loading of 40 pounds per square foot are shown

in figure 18. No attempt has been made to account for the chenges in

1ift due to trimming of the pltching moments nor for the effects of a
fuselage, landing gear, nacelles, or other protuberances. Inasmuch as

this presentatlon represents a steady state glide, the relative perform-
ance of a laending maneuver, which usually involves accelerations, is

not specifically indicated: However, the general effects of the flaps

in a steady glide are readlly shown. The configuration of 0-70% exten~-

sible leading-edge flaps and spllt flaps provided a minimm sinking
speed of 30 feet per second which was the lowest obtained with the
flapped configurations Iinvestigasted. At this sinkling speed, a gliding
gpeed of approximately 120 miles per hour was obtained. The sinking
speed of 30 fest per second is hilgher than the presently established
limit of 25 feet per second reported in refersnce 6, although this
could probebly be reduced somewhat by decreasing the split-flap

dsflection. The 0.55% extensible leading-edge fleps and the 0.662
drooped-nose flaps showed sbout the same glide cheracterlistics but

both had higher horizontal and vertical speeds than the 0.702 exten-
slble flap configuration.

Wing Fuselage Investigation

The wing, equipped with vearious high-1lift and stall-control.devices,
was tested 1n conjunction with a fuselage mounted in high-wing, midwing,
and low-wing positions, and the results summarized in table I(b).

The addition of a fuselage In any of the three vertical positions to
the plelin wing or wing with split flaps caused no large changes 1n the
wing characteristics (reference 2). A slight Increase in Cp with

the high-wing and midwing arrengements and a moderate destabllizing
effect throughout the 1lift range were obtained.

For the wing with leading-edge devices, the effects of a fuselage

were more pronounced. In the case of the wing with 0-60% drooped-nose
flaps deflected 30°, split flaps, and upper-surface fences (fig. ll),
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the addition of a fuselage in the hilgh-wing or midwing position caused an
increase in Cp of 0.10 even though the inboard 25 percent of the

split flaps were removed to allow for installation of the fuselage. In
addition, above a 1lift coefficient of 1.0 the drag coefficlients were
reduced considerably wilth these high-wing and midwing configurations.
The values of Cp, ' ‘and Cp obtained with the low-wing positlon were

about the same as those obtalned without the fuselage but with the
split flaps extending into the plane of symmetry. The higher values
of Cp obtalned with the high-wing and midwing posltions probably

resulted from the action of the fuselage in dvlaying the root stall to
a higher angle of attack. The pitching moments of these configuratlons,
however, became unstable near Cg in contrast to the stable moments

obtalned with the low-wing and fuselage-off conditlons. Reference to

the stall studies of figure 16 indicates that in the high-wing and midwing
posliions, the fuselage prevented the stall from enveloping the root
gectlons until after the tips had stalled, thus producing the unstable
pitching-moment characteristicas. With the low-wing configuration,
however, some root stalling occurred and a small stable pitching moment

at Cg resulted. . o e - .

The effects of the fuselage on the 1lift and pitching-moment
~haracteristica of the wing with O. 60h drooped-nose flaps with split

flaps off were &bout the same as the effects with split flaps ‘on..
In the low-wing positian, however, an unstable pitching moment -
at Crg was obtained for the configuration wilth split flaps off

although thls was preéceded by a large stable variation near Cg
(fig. 12).

The effects on the 1ift and drag coefficients of adding a fuselage
to the wing with O. 55— extensible leadinghedge flaps and 'split flaps

were similar to those for the O. 60— drooped-nose-flap configuration,
except that In the high-wing position the increment in Cg was

considerably larger and resulted in a maximum 1lift coefficient of 1.52
(fig. 13). The pitching-moment veriations at Cg for the high-wing

and migwing positions, however, were stable in contrast to the unstable
variations obtalned with the drooped-nose flap. This effect is explalned
by a study of the stall progressions of figure 17, which shows that the
outboard wing sectlons for these configurations remained unstalled
throughout the 1lift range. TFor the low-wing position, a large stable
pitching-moment variation was obtained at a 1ift coefficient Just under .
that of CI - The 1lift continued to increase to a secon&_maximnmfat

a very high angle offattack, however, and at thils point g large unstable
pltciing-moment variation occurred. Reference to figure 17 shows that
this instabllity 1s associated with the omset of tip stalling.
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For the configuration with the 0. 70— extensible leading-edge flaps

end split flaps, the addition of the fuselage in either the high-wing
or midwing positions did not appreciably alter the value of CI but

did result in a small decrease in drag coefficient_ (fig. 14). With the
low-wing position, the value of Cp was actually reduced about 0.10

from that obtained with the fuselage off. However, in reference 2 and
in unpublished data it was shown that for this same configuration, but
with split flaps off, the value of Ct wes lncreased by increments

of 0.15 to 0.20 by the addition of & fuselage in any of the three vertlcel
positions. The {inal break In the pltching-moment curves was in an
unstable direction for all wing positlons, although for the low-wlng -
position there was a sharp stable break immediately preceding Cj .

The effect of upper-surface fences was found to be about the
same as that for configurations without the fueelage, and the data
have therefore not been included In thils paper.

In general, the effects of a fuselage on the various wing
configurations tested were found to be similar to those obtalned in
previous tests of an NACA 641-112 wing of similar plan form (reference 3).

Horizontal Tall Investigetion

& summary of the longitudlnal stabllity characteristics of the
low-wing-fuselage combination with a sweptback horlzontal tail 1s
Presented in teble IT. Also included 1s the tall effectlveness

ac
parameter -EIE at Cp = O which was used as a basis in determining g¢y/a.

In figures 19 to 22, data are presented showlng the 1ift and pitching-
moment characteristics of the combination with the tall located in
geveral vertical positlons and with various leading-edge devices on the
wing. In figure 23 is shown the variation of neutral-point location
wltn 1ift coefficient for the various configurations tested.

It can be seen that in the low to moderate 1lift range the greatest
degree of stabllity was obtained with the horizontal tall in the high
Positions. This effect is the result of the relatively low values

of de s, Gynamic pressures at the tall equal to free-stream dynamiccm
pressures, and (as shown in table II) relatively high values of i
t
which indicate little fuselage interference. Conversely, in the rangs
near Cj, the stability was the greatest for the lowest tall position.

With the exception of the lowest tail position in#estigated, the contri-
bution of the tail to the stabllity in the stalling range was small.



12 : NACA RM No. LIB11l

The dynamic-pressure ratlios shown in figures 19 to 22 indicate that
the tall in the low position was first enveloped by the wing wake at low
angles of attack and then at angles of attack near those for CLmax it

emerged from the weke which rose with respect to the wing chord plane
extended. The angle of attack at which the tall entered the wake
became progressively greater as the tail helght was increased. The

favorable effects on %ﬁ of the wing wake belng located above the

tall in 1ts lowest position probably explains the large contribution
to stabllity by the tail 1n this position.

The influence of the wing stall progresslon on the stebility
contributed by the tall appeared to be slight. In the higp-lift range,
de

the effective values of 3 at the tail for the unflepped wing, where

stalling began at’ the tips, were about the same as for the flapped
conflgurations, where initial stalling occurred near the root.

The addition of the 0-60% drooped-nose flaps together with the split

flaps resulted in a slight rearward shift of the neutral point at low
1ift coefficients and a slight forward shift at higher 1ift coefficients

(f1g. 23). The addition of either the 0-555 or the O-TO% extensible

leading-odge flaps and split flaps, on the other hand, resulted in a
glight forward shift of the neutral polnt which was probebly caused
by the increased wing area ahead of the center-of-gravity position
under conslideration.

In general, the effects of the various tall positions and the high-
1ift and stall-control devices on the longitudinal stability characteristics
of the model were similar to those obtained for a model with a similer
plan form but having NACA 6U4;-112 airfoil sections (reference 7).

CONCLUSIONS

From the results of tests to determine the effects of high-lift
and stall-control devices, a fuselage, and & horizontel tail on a wing
sweptback. 420 at the leading edge and having symmetrical circular-arc
alrfoil sections, the following conclusions have bgen drawn:

1. The maximum 1ift of the wing was not critically dependent upon
elther the span or deflection of the drooped-nose flaps within the flap
span rangs of-0.60 to 0.75 semlspan and the deflection range of 20°
to 40°. The pitching-moment characteristics, however, varied with
change in span or deflection. The maximum 1ift and pitching-moment
characteristics with the extensible leading-edges flaps varled coneld-
erably with a change in flep span from 0.55 to 0.70 semispan.
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2. For the configurations wlth drooped-nose flaps or extensible
leading-edge flaps, the addition of split flaps resulted in increments
in maximum 1ift coefficient up to 0.19 and O.3h, respectively.

3. The use of the leading-edge devices in conjunction with half-
gpan split flaps resulted in consldereble increases in the meximum
1ift coefficient, but the extensible lezding-edge flaps produced more
desirable pitching-moment characteristics than did the drooped-nose flaps.

4. Stall-control fences generally had a stablilizing influence on the
pliching-moment characteristlics In the moderate to high-1ift range.

5. The addltlon of a fuselage in the high-wing or midwing positions
provided increases in the maximum 1ift coefficient up to 0-2 for most
configurations but was often detrlmental to the pltching-moment
characteristics.

6. The configuration with 0.55 semispan extensible leading-edge
flaps, split flaps, and high-wing position provided & maximum 1ift
coefficient of 1.52 and stable pitching-moment characteristlcs. These
results are comparable to the 1lift and moment characteristics obtalned
for a wing with similar plan form and configuration but incorporating
NACA 643-112 airfoll sections.

T- The static longitudinsl stabllity provided by the horlzontal
tell was the greatest for high-tail positions at low angles of attack
and for low-talil positions at high angies of attack.

Langley Aeronautical ILahoratory
National Advisory Committee for Aeronautics
Iangley Alr Force Bass, Va.
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SUMMARY OF THE CHARACTERISTICS OF A 'CIRCULAR-ARC 42C SWEPTBACK

TABLE I

WING WITH VARTODUS HIGH-LIFT AND STALL-CONTROL LSVICES AND FUSELAGE POSITIONS

(a) Fuselege off.

Upper c 2
Flap configuration §:§£:§° Lnax Tmax Cm-curve Figure
«1, Cr
— " T == m
T ot 0.8; | 21.0 o =) ) i
ain wing 0. 1.0 l.
Y 5 5
oft 0.95 | 16.0 —_—) ' N
8plit
; ; 1
on 1.02 11.5 _—-—? Iy
8plit
} + +
ofr 1.28 20.5 8
0.60b/2 drooped nose o
and split. & = 30°. .
on 1.26 19.3 - ' 8
0.60b/2 drooved nose )
and split. &, = 30°.
on 1.28 | 19.4 —_— ) 8
0.75b/2 drooped nose
agd/aplit. o, = 30°.
g i off 1.35 20.L i T
0.55b/2 extensible
leading edge and split,
¢ E on 1.34 21 I - N 10
0.55b/2 extensible —/—_——w
leading edge and split.
(C? _ . , "
ort 1.52 21.2 —— 9
O.IOb/Z extsnsible 1
eadling edge and split.
‘ E on 1.52 20.6 _ ) 9
0.70b/2 extensible 1
leading edge and split.

5
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TABLE I.- Concluded

(v) Wing-fuselage combinations.

NACA RM No. L9B11l

Uppor wi o
Flap counfigurstion surface ng ¢ C. "L C_=curve
fonces |fuselagej Lmax | Ling n Figure
.- «1+ CL
E - E & m
on | 1Sy | 2435} 200 ° ) —J | n
0.60b/2 Arooped nose o -4
and split. &pn = 30°-. 0.5 1.0 1.5
& A== 8 on | oz | 1.36 | 21k o | n
0.60bv/2 drooped nose J.
and split. &, = 30°.
low T + y ~t
on wing 1.25 | 19.0 E\—A 11
0.60b/2 drooved nose o
and split. o_n =30
E (; hi —t A———t
on '5_;': 1.52 | 22.6 13
0.55b/2 extenaible :_—f/—ﬁ
leading edge and aplit.
&‘ N 3 on | Sos | 1k | 245 ' —_ | 13
0.55b/2 extensible 4."'/-—\
leading edge and split
L
on &?;S 1.35 | 26. T ‘ﬂ j 13
o.gsb/z extensible X
__leading edge and split.
63631——& b
on ﬁg‘; 1.53 | 20.2 / 1
0.70b/2 extensible
leading edge and aplit.
@' N
5 8 on :i:; l.54 | 20.6 ——4-—"/}\} 1k
0.70b/2 extensible -
leading edge and aplit.
. —S,
on | yime | 22| 22.6 Ty | W
0.70b/2 extenaible T
leading edge and split.
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TABLE IT

STMMARY OF LONGTTUDINAL STABILITY CHARACTERISTICS OF
420 SWEPTBACK WING-FUSELAGE COMBINATION WITH BORIZONYTAL TAIL

1 1 by’ heéght hord g . uur:l;/:::&ues dGy/dLy
e ~ SOV =
Qonfiguration (pﬂl‘ls;r;:n::/fxterdadg o 1 e ey | at o
0.1F GL
Tail off 0y o —_———— — o ——
T T2l 05 1.0 1.
L -~
— ¢ | P | om [
- +
E’:p:s.gf <l 35.9 ‘ 0.5 -0.0160
= S — ok oo
s 1
= ¢ [ \ ol -5
< Mt lz——_-\,,‘— - === |-
hé.6 K —t .o -0.0176
e — T
3;60b/§ . -
08
4.3‘1’5'&-3 30°, <Dé 3%3.9 1& o3 -0.0170
split flaps, |
and fences. =
= — e L
— T o8 -o-0ul7
= e} L= e
-
. L6 .6 — o.ks =0.0173
0.55b/2 S
;.xzt?l?{ible L
8. .
rlapa?sa;g?z ®° 33.9 | . 0.5 -0.0165
flapa, and +
fences. 3
Tow wing. _—= 21.1 J 7 0.8 -0.0155
: 1.1 i < 0.4s5 -0.0146
e e o T
—
0.70b/2 ® Lke.6 ] < ‘ 0.36 -0.0170
extensible
leading edfe ¥
5:11:5:: :gcll ¢ <®° 33.9 *w o.48 -0.0168
fences. +
Low wing. T
® 21.1 Wb———ﬁh o.L48 ~0.0160
~1.1 - : J.50 -0.0150

4

r
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26.25 —

52.60

2195
i 4

Root section
Bs~(50)(05)-(50)(05)

Line of maximum thickness

Tio section

25-(50)103.2)- 6?/(032—\//

.
/ _—— - T
N e —
' 672— . T i .

-

FUSELAGE ORDINATES
Distance behind /?;sab}qe Distonce behind | Fisselage)
fuselage nose | diomefer | fuselage nose | dameter
o 0.20 [ 12.00 16.80
!/ 8.00 2.84 122.00 /16.32
22.05 /.80 132.00 /4.90
27.38 /13.80 142 .00 12.52
34 .56 15.60 (51 .20 9.46
42.35 /6.60 162 .00 4.78
48.00 /6.80 /70 .95 g | ' .

.
r

Figure 1l.— Geometry of wing, fuselage, and horizontal tail.
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Figure 2.— Details of high-11ft\and stall—control devices on a
42° sweptback wing.
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() 0.55% extensible leading—edge flaps. Horizontal
tail in highest position.
Figure 3.— The 42° sweptback wing—fuselage cambination mounted for

testing in the Iangley 19—Foot pressure tunnel. Spllt flaps and
upper surface fences an; low-wing posltion.
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Figure 16.— Stalling characteristlics of a 42° sweptback wing—fuselage

combination with 0.60% drooped nose Iflaps , 8plit flaps, and upper

surface fences.
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Figure 22.— Characterletice of & L0 sweptheck wing-fuselege combination with a horizantal tail.
0.70;i extensible leading—edge flaps; eplit flaps; upper—surface fences; low wing.
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